Abstract. Clark's nutcrackers, Nucifraga columbiana, were studied to determine what spatial cues may be important to searching behaviour when finding a hidden goal. In the first experiment birds were trained to find seeds buried beneath wood chips on a stationary tray (following Cheng & Sherry 1992, J. comp. Psychol., 106, 331-341). The seeds were located near a glass landmark and one edge of the tray. During unrewarded test trials, the glass landmark could be in the same position as in training (control), or else moved parallel, perpendicular or diagonally with respect to the edge. Parallel movement caused the birds to shift their search, but perpendicular movement did not, suggesting that the local landmark did not influence searching in the perpendicular as much as the parallel direction. In a second experiment, the glass landmark was removed with the tray stationary or shifted. When the tray was shifted, the birds tended to search in the same place relative to global room cues as they did when the tray was not shifted. This use of global cues suggests that they may have also been important in the first experiment. In the third experiment, the tray was placed in a different position for each trial, making global cues unreliable. The birds were much more sensitive to landmark displacement in test trials, confirming the role of global cues during the first experiment. Clark's nutcrackers may be particularly sensitive to global cues in these kinds of spatial tests due to their caching behaviour.
Spatial information is potentially important to any animal that moves through its environment. Homing, migration, territory defence, patch use and the recovery of stored food all involve the use of spatial information. Animals may orient themselves in their environment with the use of landmarks, i.e. objects in the environment that are fixed in space (Gallistel 1990) . Species that use landmarks to locate themselves in space include bees (Dyer 1994 ), ants (Wehner & Raeber 1979 , rats (Cheng 1986), hamsters (Etienne et al. 1990 ), gerbils (Collett et al. 1986 ), pigeons (Spetch & Edwards 1988) , food storing parids (Sherry 1992) and corvids (Vander Wall 1982) . In this study, we investigated the mechanisms by which the Clark's nutcracker, a food-storing corvid, relocates positions in space.
The dependence of food-storing birds on the successful relocation of their caches requires a reliable mechanism of spatial location. The importance of landmarks during cache recovery has been demonstrated in many food-storing birds, including nutcrackers (Vander Wall 1982; Balda & Turek 1984) and European jays, Garrulus glandarius (Bossema 1979) . Because experimenters have limited control over the placement of caches in these kinds of studies, however, cache recovery procedures make it difficult to study the relationship between landmarks and the remembered location(s). One alternative to this approach is the 'hidden goal' procedure, first used with foodstoring birds by Bossema (1979) . In this procedure, birds are trained to find a seed that is always buried in a location bearing a specific relationship to a set of landmarks. Some researchers have used this type of procedure to study the relative weighting given to different types of cues. Bossema (1979) and Bennett (1993) Correspondence: School of Biological Sciences, University of Nebraska, Lincoln, NE 68588-0118, U.S.A. (email: gould@niko.unl.edu).
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